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 چکیده
باید قبل از تخلیه به محیط  و ورود به  ،که زیستند یکی از عوامل آلودگی محیطی فاضالب ها خانهتصفیهپساب زمینه و هدف:  
توسعه واحداث تصفیه خانه های فاضالب به تنهایی نگرانی های  زیست های پذیرنده به روش مناسب تصفیه و مدیریت شوند. آب
کیفیت محیطی رابرطرف نمی کند. تنها درصورت بهره برداری صحیح ورعایت استاندارد خروجی پساب میتوان گامی موثر در ارتقاء 
محیط ایفا نماید.برای رسیدن به استاندارد های مطلوب زیست محیطی باید عملکرد این تصفیه خانه ها مورد بررسی وارزیابی 
(است .در این تحقیق با استفاده ازیکی از مدل های  LCAقرارگیرد.یکی ازرایج ترین روش های مورد استفاده ارزیابی چرخه حیات)
جنبه های زیست محیطی و اقتصادی  مدیریت پساب تصفه خانه فاضالب به روش لجن فعال شده  مورد  ارزیابی اثرات  چرخه حیات
 .برسی قرار گرفت
تحقیقات مهندسی بهداشت مرکز در  2019مارس21لغایت 2018مارس 21از کهاست مقطعی  -توصیفیپژوهش روش بررسی: 
موردی تصفه خانه فاضالب شهر کرمان با جمعیتی حدود هفتصد هزارنفر . بعنوان مطالعه انجام شدمحیط دانشگاه علوم پزشکی کرمان  
در تصفیه خانه در طی  ی ومواد شیمیایی مصرفیژپساب ،مقدار انرخروجی  واطالعات ورودی  به روش لجن فعال شده انتخاب گردید.
   simapro 9.1.0.8,افزار سیماپرو از نرم  سال اخذ ومیزان  گازهای خروجی تولید شده متان ودی اکسید کربن محاسبه گردید.
تصفیه پساب  ارزیابی اثرات برای  تجزیه و تحلیل داده ها استفاده شد.   Ecological scarcityو  IMPACT2002پایگاه دادهای
 ه شد. طبقه به تصویرکشید  14را در impact2002فاضالب  با استفاده ازنرم افزار به روش خانه 
طبقه)تنفس آلی،تنفس غیرآلی،تابش 11بیشترین اثررادر سالدر شش ماهه اول  ده حاکی ازآن بود کهیافته ها :نتایج بدست آم
جدیدناپذیر، استخراج مواد تجهانی ، انرژی بی،گرمایشآ یونی،سمیت زمین،اسیدی ومغذی شدن زمین،اوتریفیکاسیون محیط های 
 ،* 1،محمد ملکوتیان1،هدی امیری1سالمیاال سودابه شیخ
  
درصد اثر 100طبقه)سرطانزایی، غیرسرطانزایی، سمیت آبزیان(3درمعدنی ، سمیت زیستی ، تخریب الیه اوزون( و درشش ماهه دوم 
 نامطلوب را برمحیط زیست دارد.
 گیری: نتیجه
از  Ecological scarcityاستفاده از روش  روش لجن فعال شده باه فاضالب  مورد مطالعه  ب تصفیه خانه پساب  ارزیابی عملکرد
  ه و در مجموع نامناسب است.بود شش ماهه اول بیشتر ازدوم منظر ایجاد آلودگی وتاثیر بر محیط زیست در شش ماهه 
سیستم هوادهی گسترده اثرات کمتری در گرمایش  نیز نشان داد که  impact2002نتایج شش ماهه اول و دوم به روش مقایسه 
 دارد.بهتری در طبقه سالمت انسان  عملکردو بالطبع داشته جهانی نسبت به سیستم برکه 














Assessing Impact of Activated Sludge Treatment Plant Effluent on Selected Environmental 
Factors: A Case Study of Kerman Wastewater Treatment Plant Effluent 
Soodabeh Sheykh al-Islmi1,2,Hoda  Amiri 1,2,Mohammad Malakootian1,2* 
1Environmental Health Engineering Research Center, Kerman University of Medical 
Sciences, Kerman, Iran 
2Department of Environmental Health, School of Public Health, Kerman University of 
Medical Sciences, Kerman, Iran 
 
Abstract 
Background and Objectives: Wastewater treatment plant (WWTP) effluent is among the causes 
of environmental pollution, which should be properly treated and managed before being 
discharged into the environment and entering the receiving water. Constructing WWTPs alone 
does not address environmental concerns. Only if it is properly operated and the effluent discharge 
standards are observed, an effective step can be taken to improve the quality of the environment. 
Performance of these treatment plants should be evaluated to achieve the desired environmental 
standards. Life cycle assessment (LCA) is among the most commonly used methods. In this study, 
one of the life cycle impact assessment (LCIA) models was employed to evaluate the 
environmental and economic aspects of activated sludge treatment plant effluent management. 
Methodology: This descriptive, cross-sectional study was conducted in Environmental Health 
Engineering Research Center, Kerman University of Medical Sciences, from March 21, 2018 to 
March 21, 2019. Since it was a case study, an activated sludge WWTP with the population of 
about 700,000 people was selected in Kerman, Iran. The data of the system inputs and output 
effluent, the amount of energy and chemicals consumed in the treatment plant during the study, 
and the amount of methane (CH4) and carbon dioxide (CO2) emissions were determined. SimaPro 
9.1.0.8, IMPACT 2002+, and ecological scarcity method (ESM) were used to analyze the data. 
The impact of WWTP effluent was assessed in 14 categories by IMPACT 2002+ software. 
Results: The results showed that WWTP effluent had the greatest impact on the environment in 
11 categories, including organic respiration, inorganic respiration, ionizing radiation, terrestrial 
toxicity, terrestrial acidification and nutrition, eutrophication, global warming, non-renewable 
energy, mineral extraction, ecotoxicity, and ozone depletion, in the first six months of the year and 
100% adverse effect on the environment in 3 categories, including carcinogenesis, non-
carcinogenesis, and aquatic toxicity, in the second six months. 
Conclusion Environmental impact assessment of the studied activated sludge treatment plant 
effluent using both IMPACT 2002+ and ESM showed no significant difference in the first half of 
the year compared to the first six months. 
Keywords: Life cycle assessment (LCA); Activated sludge; Wastewater treatment plant (WWTP) 
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Assessing Impact of Activated Sludge Treatment Plant Effluent on Selected Environmental Factors: A Case 
Study of Kerman Wastewater Treatment Plant Effluent 
Abstract 
Background and Objectives: Wastewater treatment plant (WWTP) effluent is among the causes 
of environmental pollution, which should be properly treated and managed before being 
discharged into the environment and entering the receiving water. Constructing WWTPs alone 
does not address environmental concerns. Only if it is properly operated and the effluent 
discharge standards are observed, an effective step can be taken to improve the quality of the 
environment. Performance of these treatment plants should be evaluated to achieve the desired 
environmental standards. Life cycle assessment (LCA) is among the most commonly used 
methods. In this study, one of the life cycle impact assessment (LCIA) models was employed to 
evaluate the environmental and economic aspects of activated sludge treatment plant effluent 
management. 
Analysis method: this study is a descriptive cross-sectional study. Since it was a case study, an 
activated sludge WWTP with the population of about 700,000 people was selected in Kerman, 
Iran. The data of the system inputs and output effluent, the amount of energy and chemicals 
consumed in the treatment plant during the study, and the amount of methane (CH4) and carbon 
dioxide (CO2) emissions were determined. SimaPro 9.1.0.8, IMPACT 2002+, and ecological 
scarcity method (ESM) were used to analyze the data. The impact of WWTP effluent was 
assessed in 14 categories by IMPACT 2002+ software. 
Methodology: This descriptive, cross-sectional study was conducted in Environmental Health 
Engineering Research Center, Kerman University of Medical Sciences, from March 21, 2018 
  
 
to March 21, 2019. Since it was a case study, an activated sludge WWTP with the population 
of about 700,000 people was selected in Kerman, Iran. The data of the system inputs and 
output effluent, the amount of energy and chemicals consumed in the treatment plant during 
the study, and the amount of methane (CH4) and carbon dioxide (CO2) emissions were 
determined. SimaPro 9.1.0.8, IMPACT 2002+, and ecological scarcity method (ESM) were 
used to analyze the data. The impact of WWTP effluent was assessed in 14 categories by 
IMPACT 2002+ software. 
Results: The results showed that WWTP effluent had the greatest impact on the environment 
in 11 categories, including organic respiration, inorganic respiration, ionizing radiation, 
terrestrial toxicity, terrestrial acidification and nutrition, eutrophication, global warming, non-
renewable energy, mineral extraction, ecotoxicity, and ozone depletion, in the first six months 
of the year and 100% adverse effect on the environment in 3 categories, including 
carcinogenesis, non-carcinogenesis, and aquatic toxicity, in the second six months. 
Conclusion Environmental impact assessment of the studied activated sludge treatment plant 
effluent using both IMPACT 2002+ and ESM showed no significant difference in the first 
half of the year compared to the first six months. 
Keywords: Life cycle assessment (LCA); Activated sludge; Wastewater treatment plant 
(WWTP) effluent management; Environmental factors 
 
 
 
 
 
 
 
 
